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mate equation between the pressure gradient on the one
hand and the combined centrifugal force and deflection
force due to rotation on the other. Hence, at these levels,
if dp/dn is the maximum horizontal pressure gradient,

g%= —pV (2 wsing+ I]?—’ tan ¢), approximately,

in which p is the density of the air at the level under con-
sideration, V the wind velocity, » the angular velocity of
rotation of the earth, ¢ the latitude, and B the radius of
the earth. )

A little calculation shows that the second term in the
parentheses is always small, except in very high lati-
tudes, in comparison with the first. Thus for a west
wind moving 22.4 meters per second (50 mis./hr.), at lati-
tude 45°, the first term is about 30 times greater. than the
second. Hence, under these conditions,

%E= —2 pVwsin ¢, approximately.

But, as just explained, the horizontal pressure gradient,
dp/dn, is roughly constant between 5 and 10 kilometers ele-
vation. Hence at any given latitude, pV, the mass flow,
or mass of air crossing unit normal area per unit time,
tends to remain constant with change of altitude from
4 or 5 kilometers above sea level up to the isothermal

ion. In other words, through this region, p ¥, at alti-
:ﬁe h is equal to p’ V” at altitude &', nearly. This rela-
tion between the density and velocity of the atmosphere
at different levels is known as Egnell’s law,® determined
empirically by himself, as also previously by H. H.
Clayton,® from cloud observations. Obviously pV has
a maximum value at that level at which the horizontal
pressure gradient is & maximum, that is, at about 8 kilo-
meters above sea level. -

OF VELOCITY TO ALTITUDE ABOVE 5§ KILO-
METERS.

RELATION

Obviously, if the temperature is constans, as for sim-
plicity we may assume it to be,
LP_P,
pl pl
But, as already seen, under this condition of constant
temperature, through a considerable range of altitude—
that is, from below 5 to above 10 kilometers—

Zl},=7—%, roughly.
Hence, ,

’%=7—;;, roughly.
But, as explained above

pV=p' T}’, nearly,
therefore,

V_ & .
V=g approximately,

or the velocity of the wind through the levels in question
is roughly proportional to the altitude.

Above the isothermal level over the regions between the
thermal equator and latitude 50° or 60° the horizontal
temperature gradient decreases, and ;ii'esently even re-
verses, with increase of elevation, as shown by figure 2,
and therefore the corresponding pressure gradient also

s co%es rendus, 1003, 186:360.
9 Claj in Amer. met’l. jour., Boston, August 1893, 10:177.
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decreases as shown by figure 3. Hence the mass flow
pV, likewise decreases with elevation above this critical
level. Further, the decrease of the horizontal pressure
gradient, and, consequently, of pV, with altitude in the
sbratosghere appears usually to be more rapid than that
of the density alone, from which it follows that the wind
velocity generally must have its maximum value at or

below the isothermal evg‘l‘.

Y L LR
SOME RESEARCHES IN THE FAR EASTERN SEASQNAL
CORRELATIONS.
(FIRST NOTE.)
By T. OrapA.
[Reprinted from Journal of the Meteoro}lI%gli:;l] Soclety of Japan, December, 1915, 84,

L

1. Introduction.—It is a well-known fact that for the
Far East the great pressure maximum over Siberia
and the deep barometric minimum to the south of the
Aleutian Islands are the prominent centers of action
of the atmosphere in winter, while the great Pacific
anticyclone and the continental low area are their sum-
mer counterparts. The weather anomaly of the Far
East, especially of this country [Japan] 18 closely and
causally related to the occasional change in the positions
and intensities of these atmospheric centers.

In 1910 the author published a short paper containing
a number of examples of simultaneous correlations in air
temperature and rainfall at some places in the Far East.
The present note will give a few examples of the remark-
able interdependence existing between the pulsations of
the Siberian anticyclonic system in winter and the air
temperature anomaly of the east coast of Japan in the
following summer. The investigation of this correlation
may be of some interest for the solution of the fascinat-
ing problem of the climatic forecast which aims at pre-
dicting the general character of a coming season months
in advance.

2. Method and data.—As an index of the intensity of
the center of action the absolute value of the barometric
pressure at a locality situated in the center is not a
suitable one. The true measure of the intensity is the
barometric gradient. The barometric readings at the
Irkutsk Observatory, lying in the heart of the atmos-
pheric center, may %e of great service in estimating the
intensity of this center. But the great altitude of
Irkutsk requires a large correction to be added to reduce
its barometric readings to sea level and this greatly
reduces the value of those readings as data for the
present investigation. In calculating the barometric

adient the most proper material is the pressure data of
the meteorological stations lying near sea level. I have
therefore used the results of observations taken at the
observatories at Zikawei, Nafa, and Izugahara. The
geographical coordinates of these observatories are:

Observatory. Longltude.| Latitude. | Altitude.| {5ak-

Meters,
ZIBWEL.....c..e.eoemceeesnnanensennens u9* ®E.| 311N | © 70| 173
) o 127° ¢/ E. | 26°13'N, 10.4 1800
B 120°16'E. | 34°12'N. 9.2 1886

First were computed the differences between the sea-
level pressures at Zikawel and Nafa, and those at Zikawei
and lzugahara. Since Nafa and Izugahara are equally
distant from Zikawei these differences of pressure may
be considered as the components of the required pressure
gradient. From these components we have computed
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the resultant gradient at Zikawei by the graphical
method.! The calculated gradients are not expressed in
the customary unit, simply because it is unnecessary to
do so for the present investigation.

Table 1 gives the component gradients and their re-
sultant for the mean pressure at Zikawei for March.

TABLE 1.—Barometric gradient at Zikawei * for March.

P Pressure differences. I i
Year. “'2?6%‘_:‘5’“ Zikawei— | Zikawel— Bgar:aofil:g.ici Azimuth.
Nafa, Izngahara. <
mm. mm. mm. | N.—°E.
5.9 3.3 1.8 3.35 | 121
6.7 5.0 1.7 5.00 134
5.4 2.5 1.0 2.50 ; 130
5.7 3.2 2.4 3.45 | 109
5.1 1.9 1.1 1.95 | 120
|
7.3 4.0 1.1 4.05 138
5.7 8.2 —~0.6 3.75 162
6.0 4.3 0.9 4.35 141
6.0 2.3 2.1 2.65 100
5.9 2.5 1.9 2.70 109
7.8 2.1 1.4 2.20 114
3.7 0.8 0.0 0.75 153
3.9 2.2 0.3 2.30 145
5.2 3.8 1.2 3.8 135
6.7 3.7 1.0 3.75 137
8.5 2.3 2.7 3.05 91
6.0 2.9 1.9 3.05 115
7.0 3.2 1.8 3.30 120
6.7 3.7 1.2 3.75 134
5.3 2,5 1.1 2,55 127

radients and their

Table 2 gives the component
ikawei for the three

resultant. for the mean pressure at

months, January to March:
TaBLE 2.—Barometric gradient at Zikawei® for the period Junuary to
March.
Pressure Pressure differences,
- Baromestric
Year. at 726%‘_;‘_';“ Zikawel— | Zikawei— | gradient. | Azimuth.
¢ . Nafa. Tzugahara.
mm. mm. mm. i N.—°E,
8.2 4.3 2.7 4.4 115
8.0 4.9 2.2 4.9 | 130
8.3 5.0 2.7 5.1 120
8.0 3.4 2.5 3.8 : 110
7.1 3.2 2.0 3.3 116
8.7 4.1 2.3 4.2 120
8.1 4.4 1.3 4.6 130
6.9 4.1 1.4 4.1 125
8.0 3.8 2.2 3.9 120
8.9 4.7 2,5 4.8 125
9.2 3.9 3.5 4.4 110
7.7 2.2 1.6 2.3 110
8.3 3.4 2.8 3.8 104
7.8 3.7 1.8 3.8 124
7.1 3.5 2.4 3.7 113
7.4 3.9 2.3 4.0 118
8.2 4.3 2.6 4.4 117
8.9 4.2 2.6 4.3 118
7.9 4.6 2.1 4.7 125
7.3 3.8 2.7 4.0 110

10kada, T. On the gr&ghical method for finding the barometric gradient. Jour,
met’]. so0. Japan, April, 1909, p. 91, .

3 Pressures at Nafa and Izugahara not reproduced here~c. A. jr.

8 Pressures at Nafa and Izugahara here omitted—c. A. jr.
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The data utilized in the above and following calculations
are taken from the Annual Reports of the Central Meteoro-
logical Observatory, Tokyo, and Bulletin des Observations
de I’Observatoire de Zikawei, Année 1910. All the pres-
sure readings have been corrected for standard gravity
and reduced to sea level, using the International Meteoro-
logical Tables.

II. ATR TEMPERATURE.

3. Correlation between March barometric gradient at
Zikawei and July-August air temperature on the east
coast <:{ Japan.—In summer the anomaly of weather,
especially of air temperature, in northeastern Japan is
closely connected with the ]I)erturba.tion in the intensity
of the Pacific anticyclone. In July and the early part of
August the western margin of the grand barometric
maximum extends toward the east coast of Hokkaido
and sends cooler air currents to our northeastern prov-
inces, causing a fall of temperature there. From my
daily exercise in charting the weather materials sent
telegraphically from the various parts of Japan and the
continent [Asia] 1 have incidenta.]l{) noticed that the
summer high barometer over the Pacific is preceded
by the lower barometer on the continent in the past colder
month. I have tried, therefore, to find the correlation, if
any exists, between the barometric height on the con-
tinent during the winter and the air temperature on the
east coast of Japan in the following summer.

In March the anticyclonic system on the continent is in
the declining stage. Hence the barometric gradient for
March may serve as an index of the remmnant activity
of the continental [Asiatic] atmospheric center. After
many laborious computations and comparisons I have
found there exists a well-established interrelation between
March barometric gradient (z) at Zikawei and the mean
air temperature (y) for July and August at the stations
on the east coast of Japan, as can be seen from Table 3.
On the east coast of Japan we have three meteorological
observatories having long and homogeneous series of
observations. Their names and positions are:

i
Observatory. | Longitude. ‘ Latitude. |Altitude.
i |
Meters,

145°35' E. | 43° 20’ N. 26,7

141° 59’ E. 30° 38’ N. 30.4

141°19' E. | 38° 28’ N, 4“8
I

In Table 3:—

z=the barometric gradient at Zikawei for March.
Az=its departure from the average.
y=the mean air temperature at any locality on
[Japan’s] east coast for July and August.
Ay=its departure from the average.
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TaprLe 3.—Correlation between March barometric gradient at Zikawei
and July-August air temperatures in northeastern Japan.t

July alone.®
Statlon. | Zikawei. | Nemuro, | Zikawei. | Nemuro. |——— -—
Nemuro.
Year. z v Az Ay v ay
3.385 15.9 +0.24 +0.5 14.6 0.7
5.00 17.2 +L.89 +L8 17.1 3.2
2.50 15.2 —0.61 -~0.2 13.1 -—0.8
3.45 18.6 +0.34 +1.2 15.4 L5
195 141 —1.16 -1.3 12. 4 -1.5
4.05 15,9 +(0. 94 +0.5 4.1 0.2
3.75 15.0 4+0.64 4+0.4 13.0 —0.9
4.35 15.5 +1.24 +0.1 14.5 0.6
2.65 15.0 —0. 46 ~0.4 14.5 0.6
2.70 15.4 —0. 41 0.0 12.5 —~1.4
2.20 16.0 —0.91 +0. 6 14.1 0.2
0.75 13.3 —2.36 -2 1 12.0 -1.9
2.30 14.8 —Q.81 —0.6 13.6 —0.3
3.80 17.4 +0.69 +2.0 16.3 2.4
3.75 14.5 —0.64 —0.9 14.3 0.4
3.05 15.0 —0.08 —0.4 14.3 0.4
3.05 15.3 —0.06 —0.1 13.0 —0.9
3.30 14.5 +0.19 —0.9 11.1 -2.8
3.75 15.7 +0.64 +0.3 14.5 0.6
2. 55 14,8 —0. 56 —0.6 13.3 —0.6
3.1 R T N AR 18.9 oieenen.s
These results are graphically shown in the diagram,
figure 1.
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F16. 1.—Curveof barometric gradient in Marchat Zikawel (. ) compared with tem-

perature departures for the following July at Miyako (esme——s—), 30d for the fol-
lowing July-August at Nemuro (ceeesess).

From an examination of the [complete Table 3] we see
that the probabilities of a deviation in the same sense
and in an opposite sense are:

TABLE .

! Nemuro. Miyako. l Isinomaki.

\ E
SaIMe SeNSe. ..t a s cvmiae s r e e aeaananne i 16 13 ‘ 13
Opposite SeNSe. ... iiieiiciiaiiiia i 3 T 3
Inermediate. .. | 1 0 2
Number of cases ! 20 20
Probability of the same sen | 809, 655, 75%
Probability (corrected)..... i 87. 5% 79, 5% | 82.5%,

We see that the probability of the variation in the
same sense is therefore very great. Hence the decline
in intensity of the Siberian anticyclone in March appears
to be associated with a fall of the mean air temperature
on [Japan's] east coast in the following July and August.

4 \"alues for Miyako and Isinomaki here omitted. i
5 Added from author’s Table V, the remainder of which is omitted—c. A. Jr.
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I have also computed the coefficient of correlation, »,
and its probable error, w, by the following formula

>(Az.Ay) (1—1%)
e e = 40.6745 -2
r=Saay sdgyr T EMNTR TR
where 7 is the number of cases.

The results of the computation are as follows:

TasBLE 5.
Nemuro Miyako. { Isinomaki,
B(ATR et ; '.;sg 17.36
ER AT " | BE
T et ranan—- + 0,781 + 0.678
7 + 0.059 + 0,081

Hence the smaller the barometric gradient for March
on the continent the lower the air temperature in north-
eastern Japan for July and August.

A similar correlation has been found between the oscil-
lations of the intensity of the action center of the conti-
nent in March and the July and August temperatures at
other places in Japan, especially in its northeastern
provinces; but the correlation is less pronounced on the
west side than on the east side of the central mountain
ranges,

[Table IV, which is not reprinted, gives the tempera-
ture deviation at all stations on either side of the ranges.]

The probability that the sign of the temperature devi-
ation in the different sections of northeastern Japan will
be the same as that of the barometric gradient at Zikawei
is given in Table 6.

TABLE 6.
East Between the
side. West sige. ranges.
Sign. AL gl EglL 8
E R R i ;| 8 o
aagsia§§§§gs
Al a5 iB (8|2 532 4
AR IR AL
1615|1312 |10 )12 ]13)| 14|13 |14] 14
21 d4j 75| 7] 7] 6] 6] 6]6] 8
dai1(ol3lz2|l31]o|l1]o
0|20 |20t20{20{=012 20220 20
|80 |75|65|60|5555|65|70]85]70( 70

From Table 6 we see that the correlation is fairly estab-
lished on the east coast and is merely suggestive on the
west coast of northeastern Japan.

In northeastern Japan there are two mountain ranges,
one of them running along the Pacific coast and the other
in the central part of the district. The former is called
“Kitakami range” and the latter the “O-urange.” The
flat land between the two ranges is the valley of Kitakami
River. The intiowing cool air from the Pacific high is
first forced to ascend the steep slope of the Pacific range
and descend toward the flat land on the west side of the
mountain. Again it ascends the east side of the central
range and descends to the coast of the Japan Sea. As the
result of pseudo-adiabatic expansion, the cloudiness is in-
creased in these districts, especially on the east sides of
the mountains. On the west sides the cooler inflowing air
is largely warmed, owing to the adiabatic compression and
to conduction from the land surface over which the air
flows, and the cloudiness is comparatively less. This ex-
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plains that [the] correlation under consideration is less
pronounced on the western sides of the mountain ranges
than on the eastern or Pacific sides.

4. Corrélation between March barometric gradient at
Zikawei and July air temperature on the east coast of
Japan.—In section 3 I have shown that there is a marked
correlation between the March pressure gradient at Zika-
wel and the mean temperature on our east coast for July
and August. We shall next examine the correlation
between the March gradient at Zikawei and the July

- temperature at Nemuro and other stations. The last two
columns of Table 3 [taken from the author’s Table V,
which is not reprinted in full} give y and Ay for July alone
at Nemuro.

The complete table shows that the probability of a
deviation in the same sense is as follows:

TABLE 7.
Nemure. | Miyakeo. |Isinomakl.
14 | 16 15
6| 4 3
0 \ 0 2
20 20 20
0% 80%% 5%

The coefficients of correlation and their probable
errors are as follows:

TABLE 8.
Nemuro. | Miyako. |Isinomaki.
17.38 17.36 17.36
38.59 45.34 | 43.41
15. 77 21.30 | 16.82
+0. 609 40.754 | 40.613
0. 095 +0.085 l +0.094

From the above calculations we see that there is,
on the whole, a strongly pronounced resemblance between
the intensity of the Siberian anticyclone in March and
air temperature on our east coast in the following July.

We give in Table VI [not reprinted] the temperature
deviation in July at the other places on either side of the
central mountain ranges and shall show that the correla~
tion is most strongly established on our east coast.

Table 9 shows the probability of a July temperature
deviation in northeastern Japan, having the same sign
as the Zikawei pressure gradient in the preceding March.

TABLE 9.

East Between the

side, West side. ranges,
. I [

Stgn. . i glsl

2lalgl ] 1Bl21515 <15
2|Bi8lE|S(8e|d|58 8

RiolgiglM|8 = a 12
i Ll LA AL A L
- ——
Sema....... 13 1; 13 1: 15 12 12 13 1:11%;14
.- J4 7 T i 8j 5
rmetiata. . Joloj1l1]ojo| 1|0}z 3] 1
Number of a8es.....cccesveencersanea 20(20(201201{20(20 202020120 20
Probability of the samesign.......... 65(85(65|70|60[75]60|60|70 70! 70
! |

5. Correlation between baromelric gradient at Zikawei
Jor January to March and air temperature on the east coast
of Japan in August.—The following Table 10 shows that

ere is & suggestive correlation between the barometric
gradient z at%lkawei for the period January to March and
air temperatures on Japan’s east coast in August.
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TaBrLe 10.—Correlation between baromelric gradient ai Zikawei for
ﬁanuary to March and air temperature on the east coast of Japan ® in
ugust.

Station. Zikawel. | Nemuro. | Zikawel. | Nemuro.
4
Year, z ] 4z 4y
4.4 17.1 +0.3 +0.3
4.9 17.3 +0.8 +0.5
5.1 17.3 +1.0 +0.8
3.6 17.8 —0.5 +10
3.3 15.8 —0.8 -L0
4.2 1.7 +0.1 +0.9
4.8 17.0 +0.5 +0.3
4.1 16.4 0.0 —0.4
3.9 15.4 -0.2 ~1.4
4.8 18.2 +0.7 +1.4
4.4 17.9 +0.3 +L1
2.3 14.5 -1.8 —-2.3
3.8 15.9 -0.3 —0.9
3.8 18.5 -0.3 +1.7
3.7 14.7 —0.4 -2.1
4.0 15.7 —0,1 =11
4.4 17.5 +0.3 +0.7
4.3 17.8 +0.2 +1.0
4.7 16.8 +0.8 0.0
4.0 16.3 —0.1 0.5
............ 16.8 |aceenamaacnc]iaocinncnann

The probabilities of a temperature deviation in the
same and the contrary sense with the barometric gradient
are:

TaBLE 11,
Nemuro. | Miyako. |Isinomaki.
5OIN6 SONSB. . e eeec e cnernnenmreaaraaraas 16 13 15
Opposite sense. . aeen 2 6 4
Intermediate.... ceen 2 1 1

Probability of the same OISO, nooemee e
Probability (corrected).......cccucueeranrancannan

-/ A 77.7"5%2

The coefficients of correlation and their probable errors
are as follows: :

TaBLE 12,
Nemuro Miyako. {Isinomaki.
7.59 7.59 7.59
25,08 52.87 28.07
8.38 10. 07 8.61
+40.6807 +0. 503 +0. 590
+0.095 0,113 +0.098

We have also computed the coeflicient of correlation
between the difference of the barometric pressures at
Zikawei and Nafa for January to March, and air temper-
atures at our east coast stations in August, and have
found the following results:

TaBLE 13.—Correlation between the pressure difference Zikawei-Nafa
_fc}rJJammy to March, and temperatures in August on the east coast
of Japan.

Nemuro. Miyako. |Isinomaki,
8.30 8.30 8.30
25.08 52 87 28.07
8.40 10,33 9.00

-+0, 582 0. 493 +0. 596
0,010 0. 109 +0.007
5% 65% 5%

We give in Table VIII [not reprinted] the temperature
deviation in August at other places on both sides of the
mountain ranges and the deviation of the barometric gra-

o Values for Miyako and Isinomaki not reprinted.—c. a. jr.
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diation, whence are derived the following probabilities of
a temperature deviation of the same sign.as the deviation
of the pressure gradient.

TaBLE 14,
East f Between the
side. West side. ranges
. ! .
Sign. o 3| g | a3
o B2 a
- . [=] <] 3 3 @S et |
Tleiiisl2]51214|815|3
2121812158 |2 24 8|4
<|(Bla|@|<iH|Z|4]| T (<=
13| 12 14 12 13 13 13) 13 14| 1
Opposite. .. 3 6 5 21 6 6 5 5 3 5 6
Intermedia 1 14 3 4 2 1 a4 2 3 1 3
No. of cases. . ... 20 20' 200 200 20 20 20/ 200 20 20 20
Probability of the same sign (%). . ... &) 65 60; YOl 60 65 65 65 85 T 55
Probability (corrected) (%%).......... 80. 5/65. 5i67. 5[80. 0|70, 067. 5[70. 0[70. 0;70. Oi.'-i'. 5626
|

III. DURATION OF BRIGHT SUNMSHINE.

b. Correlation between the barometric gradient at Zikawei
for March and the duration of bright sunshire in norti-
eastern Japan in July.—The anomaly of the duration of
bright sunshine at any station is often due to a local
cause. Yet I have ventured to examine whether the
correlation between sunshine duration and the general
barometric distribution exists or not. In the following
Table 15 we give the [deviation in] the duration of bright
sunshine at the meteorological stations in northeastern
Japan. At these stations the bright sunshine is recorded
by Jordan’s heliograph.

TaBLE 15.—Deviation of sunskine duration (per cent).

Barome- July. August.
Year. tﬂc g""' ST T

Zikawel. | Nemuro.| Tokyo. | Niigata. | Nemuro.| Tokyo. | Niigata.
+0.24 0 L 3 0 + 2 ...
+4-1.89 +9 + 6 + 6 + 6 + 6 +13
-0.61 -3 +21 + 7 + 8 +1 + 7
+0.34 + 5 +22 + 8 0 4 8 +18
-1.16 + 7 -11 + 8 -1 -3
+0.94 + 4 +1 + 7 +1 +3 ~9
+-0.84 + 7 - 4 —18 11 —~10 —13
+1.24 0 +30 + 4 + 4 +1 +30
-0, 46 -10 -9 —~17 — 8 -+ 7 -2
—0.41 + 6 -8 +12 + 1 +15 -5
—0.91 -1 -=11 + 1 -5 + 5 —10
—2.36 -5 -9 —22 —6 — —20
—0.81 -2 — 4 0 + 8 +12 —29
+0.69 + 3 + 9 418 + 7 415 -7
—0.64 +5 — 4 —u6 ~3 -2 + 3
—0.06 -9 -9 -3 +1 -7 + 2
+0.08 0 + 3 + 4 —15 -3 +18
+0.19 -10 — 6 +19 + 4 + 5 2
+0.64 + 1 + 6 +10 — 4 +1 +11
—0. 56 -12 —14 —11 —-10 —17 — 3

.......... 32 39 52 32 50 43

The probabilities of a sunshine deviation of the same
sign in July and in August, and the coefficients of corre-
lation are shown in Table 16.

TABLE 16.
July. August.
sign. ;I_ ____N - ; = e ___I;I e
emu- . iiga- | Nemu- | fiza-
ro. |TLokyo. tag. ro. | Tokyo.) “45:

U U II ————
SAMC. .. iumemieeiaaiiiiienan e 13 15 13 13 I 14 11
Opposite.... 4 5 5 5 6 7
Intermediate. . 3 0 1 1 0 1
Numbper of case 20 2 19 20 20 19
Probabllity..... 65 75 [ 63 70 63
Correlation coefficient 0.37 0.58 0.47 0.41 0.42 0.47
Probable error.....cceovviaennan.. +0.13 { +0.10 | +0.12 | 4-0.13 . +0.12 | +0.12
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From Table 16 we see that on the east coast of north-
eastern Japan the correlation between the variation of
the intensity of the action center in March and duration
of bright sunshine is at least a suggestive one. The
greater the barometric gradient at Zikawei for March the
greater the duration of bright sunshine on our east coast
m July and August. But on the west side of the central
mountain range in northeastern Japan we could not find
any correlation which is worthy of notice. This fact
fives a hint for the physical interpretation of this corre-
ation hetween temperature and barometric oscillations,
which will be given in my Second Note.
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ANNUAL HOURS OF FOG, 1885-1915.

A compilation of approximate hours of fog or thick
weather observed per year at 508 fog-signal stations
throughout the [Lighthouse] Service during the period
1885 to 1915, inclusive, has been continued from the
records of the Lighthouse Service, along the lines men-
tioned in the Bulletin for August, 1912. A summary
of the principal results is given in Table 1, giving the
results }or the station in each district having the maxi-
mum number of hours of fog in a single year and the
station having the highest annual average for the period.

TaBLE 1.—Hours of fog or thici: weather, per year, at 508 stalions,
1805—i015.

| | Mean! Maximum observed. i Highest annual average.
INum_'hOIIl‘S :
Dis- [ber otl per
triet.! sta- | P2
plonstl {65 | Station, Hrs. | Year. Station, Hrs. | Yre.
| itrict 2
1st.. 6| 8741 Seguin,..n-........ 2,734 | 1007 | Petit Manan.......[1,001 | 31
2d...! 36| 680 [ Great Round Shoal [1,727 | 1907 | Pollock Rip Slue 1,178 p
; | L, Vessel. L. Vessel.
3d...; 100 463 N%w London Har- (1,809 | 1885 | Block Island 8. E.. 3
. or.
4th._i 12 I 363 - Delaware Breakwa-| 9012 | 1887 D:laware Breakwa-{ 525 30
Cr. er.
5t‘u..! S5 1 218 | Cape Henry........ 902 | 1904 | Baltimore.......... 426 7
ﬁth..l 7: 135 Mtirt\irns ndustry | 320 | 1898 | Brunswick 1. V....| 183 8
i V.
ath. . 1 112 | Egmont Key....... 128 | 1913 | Egmont Key....... 112 3
Sthil 18| 251 | Cunlts Gapo.omn. 819 | 1907 | Cubits Gap. ... .... 62| 10
10th.{ 151 228 { Cleveland Break- 1,224 | 1915 Bl:ﬂ'alo reakwa- | 524 -]
: water. er.
llth.! 7 310 TllJ.m':;ier Bay Is- [1,085 | 1009 | Middle Island...... 541 1
: and. -
1%th.) 511 359 | Calumet Harbor...[2,260 | 1913 | Calumet Harbor. . .[1,108 9
lﬁth.' 10+ 278 | Scotch Cap........ 1,144 | 1915 | Cape Hinchinbrook | 555 5
17th.| 20 439 | Swiftsure Bank (1,770 | 1012 Sv;lf‘gsuro Bank 11,203 9
| .V, . V.
18th i 40 | 606 | San Francisco L.V_[2,145 | 1015 | Point Reyes.......[1,337 i

1 No fog-signal stations In the 9th, 13th, 14th, 15th, and 19th districts. No regular sta-
tlon in the 7th district prior to 1913.

2Compiled from the station averages instead of from the annual district averages, as
was the caso In previous report.

The absolute maximum record at Seguin, Me., of 2,734
hours in 1907, equivalent to about 30 per cent of the
entire year (8,760 hours) has not been exceeded.
highest annual average record remains at Petit Manan,
M:., being 1,691 hours per year for 31 years, or over 19
er cent of the period. Out of 29 stations in the entire
Scrvice averaging over 1,000 hours of fog per year, 14
or practically Thalf are in the first district.

An interesting maximum record is that observed at
Calumet Harbor, near Chicago, Ill., in the twelfth dis-
trict, where 2,269 hours of fog, or about 26 per cent of
the year, occurred in 1913,  This and other Lake stations
are affected somewhat by smoke in the vicinity.

1 Reprinted from Lighthouse Service Bulletin, December, 1915, No. 48, p. 104.



